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Project Number 3. Zone 1/1A Waterway Management Program, 1st Year Vegetation and 
Sediment Management Project will provide increased flood conveyance capacity in the lower 
Arroyo Grande Creek channel.  This attachment will provide estimates for the flood damage 
reduction benefits which include: 
 

• Avoided physical damage to: 
o Buildings 
o Infrastructure 
o Crops 
o Ecosystems 

• Avoided emergency response costs 
• Avoided public safety and health impacts   

 
Table 9-1 summarizes the monetized costs and flood damage reduction benefits for the Zone 1/1A 
Water Management Program, 1st Year Vegetation and Sediment Management project.  The 
documentation for these cost and benefit estimates is provided in the following sections. 

 
Table 9-1  Monetized Flood Damage Reduction Benefits of the 

 Zone 1/1A WMP, 1st Year Vegetation and Sediment Management Project 

Project 

Requested 
Grant 

Funding 

Total   
Project 
Costs 

Total  
Project 
Benefits 

Benefit / Cost 
 

 $ Present Value Ratio 

Project Number 3  Flood Control Zone 
1/1A Flood Management Program $2,200,000 $5,322,000 $28,024,400 5.27 

 
Introduction 
The 1st Year Vegetation and Sediment Management Project will provide increased flood 
conveyance capacity in the lower Arroyo Grande Creek channel.  Deferred maintenance due to 
increased sedimentation, stringent environmental protections, levee deterioration, escalating 
maintenance costs, and lack of funding have reduced the channel capacity such that levee 
overtopping can be expected with less than a 5-year storm event.  When the Arroyo Grande levee 
system was breached on the south side, during a high rain event in 2001, hundreds of acres of 
farmland and several residences were flooded, resulting in damage claims to the County flood 
control district totaling over $1,000,000.  Impacts from the flooding persisted beyond the winter 
season as many of the areas with clay soils located in the southern portion of the valley remained 
saturated for many months. 

The 1st Year Vegetation and Sediment Management Project contribute to the overall Proposal by 
addressing a high priority objective for the region – providing increased flood protection for the 
disadvantaged communities of Oceano and Cienega Valley farmland. 
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Project Costs  
Table 9-2 summarizes all costs that will be incurred to implement and operate the project and to achieve benefits 
from the project.  The capital and other initial costs for implementing the Zone 1/1A First Year Vegetation and 
Sediment Management is $2,399,200 as documented in the table.  The costs are based on the latest Project 
documentation and 30 percent design plans.  The detailed cost estimate is included in Attachment 4, Budget, of this 
proposal.   

Operation and Maintenance Costs 

Operations and maintenance costs are estimated to be $220,000, which includes $80,000 for annual vegetation 
maintenance and $140,000 for annual sediment removal.  The District has been performing annual vegetation 
maintenance on the channel since 2006, with typical annual cost of $80,000.  The proposed sediment maintenance 
would be limited to “bar ripping” along the secondary channels.  The yearly sediment maintenance cost were based 
on costs for similar activities on the San Lorenzo River in Santa Cruz, California, where sediment management has 
been successful  in maintaining bed mobility while protecting habitat conditions and water quality.  Costs associated 
with bar ripping along the San Lorenzo River were incorporated on a per linear foot basis to estimate the yearly 
sediment maintenance cost for the Arroyo Grande Creek Channel at $140,000 (Exhibit 3A - S H+G, 2006, pg 39).   

Period of Analysis 

The period of analysis is through 2063, assuming a project life of 50 years starting after construction completion.  
Fifty years is the typical project life for structural water resource projects (Draft Economic Analysis Guidelines 
Flood Risk Management, DWR, May 2010, pg. 10).  In addition, the original flood control project, as planned in 
1959 (constructed in 1961), had a useful life of 50-years, which was acknowledged to be over since 2009.   

The original project life of the Arroyo Grande Creek Flood Control Project was acknowledged to be 50-years by 
sponsoring organizations: Natural Resource Conservation District, San Luis Coastal Resource Conservation District 
and the San Luis Obispo County Flood Control and Water Conservation District.  A 3-party agreement was executed 
on December 1, 2009, to acknowledge termination of the 1959 Operations and Maintenance Agreement for the 
original project, documenting mutual agreement between the parties that the existing project as planned in 1959 has 
reached its design life and achieved its intended purpose (Exhibit 3B - Acknowledgement of Termination of 1959 
Agreement).  The parties agreed that alterations to the original project’s purpose, design, and maintenance are 
necessary to accommodate changing regulations, watershed hydrology, and waterway management planning.  The 
adopted Waterway Management Program is the product of the alterations determined necessary to the original 
project and thus, the completion of the proposed 1st Year Vegetation and Sediment Management Project, should be 
the beginning of the next 50-year project life.  

Project Benefits 

The flood damage reduction benefits of the 1st Year Vegetation and Sediment Management project include: 
 

• Avoided physical damage to 
o Buildings 
o Infrastructure 
o Crops 
o Ecosystems 

• Avoided emergency response costs 
• Avoided public safety and health impacts   

 
Flood damage reduction benefits for the 1st Year Vegetation and Sediment Management project were quantified in 
economic terms when related to avoided physical damage to buildings, infrastructure, and crops because this was 
easily quantified and calculated.  There are several other project benefits of unknown quantities including avoided 
physical damage to ecosystems, avoided emergency response costs and avoided public safety and health impacts.  A 
qualitative description of these other project benefits is provided as well. 
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Table 9-2: Annual Cost of Project (2009 dollars) 
Initial Costs Operations and Maintenance Costs Discounting Calculations 

(a) (b) (c)  (d) (e) (f) (g) (h) (i) 

Project 
 Phase Year 

Capital and 
Other Initial 
Costs from 

Table 7 Admin Operation Maintenance Replacement Other 
Total Costs 

(a thru f) 
Discount 

Factor 

Discounted 
Costs 

(g) x (h) 
2009       $0     $0  1.000 $0  Planning 

 & Design 2010       $0     $0  0.943 $0  
2011 $2,399,200     $0     $2,399,200  0.890 $2,135,288  

Construction 2012       $0     $0  0.840 $0  
2013   $20,000   $220,000     $240,000  0.792 $190,080  
2014   $20,000   $220,000     $240,000  0.747 $179,280  
2015   $20,000   $220,000     $240,000  0.705 $169,200  
2016   $20,000   $220,000     $240,000  0.665 $159,600  
2017   $20,000   $220,000     $240,000  0.627 $150,480  
2018   $20,000   $220,000     $240,000  0.592 $142,080  
2019   $20,000   $220,000     $240,000  0.558 $133,920  
2020   $20,000   $220,000     $240,000  0.527 $126,480  
2021   $20,000   $220,000     $240,000  0.497 $119,280  
2022   $20,000   $220,000     $240,000  0.469 $112,560  
2023   $20,000   $220,000     $240,000  0.442 $106,080  
2024   $20,000   $220,000     $240,000  0.417 $100,080  
2025   $20,000   $220,000     $240,000  0.394 $94,560  
2026   $20,000   $220,000     $240,000  0.371 $89,040  
2027   $20,000   $220,000     $240,000  0.350 $84,000  
2028   $20,000   $220,000     $240,000  0.331 $79,440  
2029   $20,000   $220,000     $240,000  0.312 $74,880  
2030   $20,000   $220,000     $240,000  0.294 $70,560  
2031   $20,000   $220,000     $240,000  0.278 $66,720  
2032   $20,000   $220,000     $240,000  0.262 $62,880  
2033   $20,000   $220,000     $240,000  0.247 $59,280  
2034   $20,000   $220,000     $240,000  0.233 $55,920  
2035   $20,000   $220,000     $240,000  0.220 $52,800  

Project Life 

2036   $20,000   $220,000     $240,000  0.207 $49,680  
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2037   $20,000   $220,000     $240,000  0.196 $47,040  
2038   $20,000   $220,000     $240,000  0.185 $44,400  
2039   $20,000   $220,000     $240,000  0.174 $41,760  
2040   $20,000   $220,000     $240,000  0.164 $39,360  
2041   $20,000   $220,000     $240,000  0.155 $37,200  
2042   $20,000   $220,000     $240,000  0.146 $35,040  
2043   $20,000   $220,000     $240,000  0.138 $33,120  
2044   $20,000   $220,000     $240,000  0.130 $31,200  
2045   $20,000   $220,000     $240,000  0.123 $29,520  
2046   $20,000   $220,000     $240,000  0.116 $27,840  
2047   $20,000   $220,000     $240,000  0.109 $26,160  
2048   $20,000   $220,000     $240,000  0.103 $24,720  
2049   $20,000   $220,000     $240,000  0.097 $23,280  
2050   $20,000   $220,000     $240,000  0.092 $22,080  
2051   $20,000   $220,000     $240,000  0.087 $20,880  
2052   $20,000   $220,000     $240,000  0.082 $19,680  
2053   $20,000   $220,000     $240,000  0.077 $18,480  
2054   $20,000   $220,000     $240,000  0.073 $17,520  
2055   $20,000   $220,000     $240,000  0.069 $16,560  
2056   $20,000   $220,000     $240,000  0.065 $15,600  
2057   $20,000   $220,000     $240,000  0.061 $14,640  
2058   $20,000   $220,000     $240,000  0.058 $13,920  
2059   $20,000   $220,000     $240,000  0.055 $13,200  
2060   $20,000   $220,000     $240,000  0.051 $12,240  
2061   $20,000   $220,000     $240,000  0.048 $11,520  
2062   $20,000   $220,000     $240,000  0.045 $10,800  
2063   $20,000   $220,000     $240,000  0.043 $10,320  

Total Present Value of Discounted Costs [Sum of Column (i)] $5,322,248  
(1) The period of analysis is through 2063, assuming a project life of 50 years.  
(2)  Assume zero future construction cost inflation and escalation 
(3)  Admin costs consist of Project Management ($10,000), and annual survey of channel cross-sections ($10,000); based on District project manager 
historical expenditure (100 hours staff time at $100/hour) and consultant estimate for survey work. 

  
(4)  Maintenance is the estimated cost to perform annual vegetation maintenance ($80,000) and sediment removal ($140,000) after construction based on 
consultant estimate and historical operations and maintenance costs. 
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Flood damage reduction benefits for the 1st Year Vegetation and Sediment Management project were quantified in 
economic terms when related to avoided physical damage to buildings, infrastructure, and crops because this was 
easily quantified and calculated.  There are several other project benefits of unknown quantities including avoided 
physical damage to ecosystems, avoided emergency response costs and avoided public safety and health impacts.  A 
qualitative description of these other project benefits is provided as well. 

Historical Flood Damage Data 

On March 5, 2001, the most extensive flood damage occurred since the channel was constructed in 1961.  Heavy 
rainfall of approximately 7 inches in February plus 4 inches on March 4 and early on March 5, with a season total of 
about 16 inches, caused the creek to rise above its banks as it flowed through Oceano.  As it rushed to the ocean, it 
picked up all types of debris, including fallen trees.  When it came to the flood control channel in Oceano, it passed 
the 22nd Street Bridge and Union Pacific Railroad Bridge with such force that the water plus the debris was enough 
to break an approximate 150 foot gap in the south levee, causing a devastating flood that inundated hundreds of 
acres of farmland adjacent to the creek.   

By breaching downstream of the railroad tracks, on the south side in the lower reach of the flood control channel, 
flooding was largely confined to the westernmost agricultural land in the Cienega Valley (rather than all the 
agriculture land in the Proposition 218 Zone of Benefit).  Fields were under 10 to 12 feet of water in some locations.  
The hardest hit area was Bejos Seeds Inc., a national distributor of vegetable produce seeds, which experienced 
approximately $500,000 in losses due to the flood (Exhibit 3C - Story of the Arroyo Grande Creek, Robert Brown, 
pg. 30-31).   

Immediately, work crews began repairing the levee in order to prepare for any potential storms in the 2001 rainy 
season.  The total emergency watershed project cost was estimated at $400,000 and included construction 
($188,000), design, environmental monitoring ($133,000), and project management.  The Natural Resources 
Conservation Service assisted with 75% funding (approximately $300,000) to repair the levee through Cooperative 
Agreement No. 69-9104-1-197, Arroyo Grande Levee Repair Emergency Watershed Project (Exhibit 3D) and with 
engineering assistance provided by its Emergency Watershed Protection program.  The U.S. Army Corp of 
Engineers also provided technical assistance on the repair.   

The wastewater treatment plant, the airport, and most all of the residences and businesses are on the north side of the 
channel and thus, were unaffected by the 2001 flood.  Ultimately, the 2001 flood led to 16 claims against San Luis 
Obispo County, resulting in a settlement of $1,000,245, plus $215,947 in attorney and mediation costs, for a total 
cost to tax payers of $1,216,191.   

“Without Project” Conditions 

Without the 1st Year Vegetation and Sediment Management project, the existing flood flow capacity of the Arroyo 
Grande Creek channel will not be increased.  As a result, overtopping of the existing levees would be expected with 
an approximate 4.6-year storm event causing flooding of agricultural lands south of the levee channel (Exhibit 3E - 
S H+G, 2006, pg 29).  (North levee elevations are slightly higher, by design, to protect residential areas and direct 
overtopping to the south during the more frequent storm events such as the 2, 5, or 10-year events.)     

A levee-topping event would inundate highly productive farm fields capable of 2 to 3 crops per year, with typical 
crops being Brussel sprouts, celery, cabbage, endive, lettuce, onions, peppers, spinach, squash, tomatoes, cherry 
tomatoes, and strawberries.  Health and safety concerns related to leafy green crops have been in the forefront since 
E. coli contamination of spinach crops in San Juan Bautista in late 2006.  FDA considers ready-to-eat crops (such as 
lettuce) that have been in contact with flood waters to be adulterated due to potential exposure to sewage, animal 
waste, heavy metals, pathogenic microorganisms, or other contaminants (FDA, 2005).  Impacts from flooding could 
affect more than a single crop cycle, with clay soils remaining saturated and unworkable for many months.  The 
Alternatives Study (S H+G, 2006) estimated that approximately 700 acres of cropland in Cienega Valley would be 
inundated with a levee overtopping during a 5-year storm event (Exhibit 3E - S H+G, 2006, pg 29).    
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During larger storms, 20-year event or greater, the flood damage would be greater including increased clean-up and 
crop-loss costs due to the increased flood volume and increased infrastructure and critical facilities damage that 
would be experienced during the worst-case scenario.  The worst-case scenario during the 20-year event includes the 
south levee-topping event discussed above as well as failure of the north levee that would result in inundation of 
several residential developments and businesses, the Oceano Airport, and the regional Wastewater Treatment Plant 
that serves the communities of Arroyo Grande, Grover Beach and Oceano.   

The worst case scenario that would occur during the 20-year event is the District’s current maximum threshold for 
flood damages caused by a south levee-topping and/or north levee failure.  Flood Control Zone 1/1A boundary was 
determined by the 20-year flood inundation area and is the zone of benefit for the special assessment tax revenues 
collected annually for operation and maintenance of the flood control channel and appurtenant structures.   

Preliminary scheduling of the proposed 1st Year Vegetation and Sediment Management, within the constraints of 
current District assessment funding, proposes completion of the project in 2024.  If grant funding is awarded, the 
proposed project, 1st Year Vegetation and Sediment Management, could be completed within 2 years increasing the 
channel capacity to contain the 8.3-year event and provide urgently needed flood protection.  If not funded by this 
grant, construction of the project would be delayed at least 12 years (from 2012 to 2024), pending accumulation of 
recently approved Proposition 218 property tax assessments sufficient for construction costs.  During that waiting 
period, the local community could only expect protection from less than a 5-year storm event.  

With Project Condition 

Project alternatives to increase the flood capacity of the Arroyo Grande Creek Channel includes:  vegetation 
management, sediment management, and levee raising.  Each alternative is incorporated as elements of the adopted 
Arroyo Grande Creek Channel Waterway Management Program and each provides incremental increases in channel 
capacity.   

Grant money awarded would be used to implement 2 of the 3 program components, vegetation and sediment 
management.  The 1st Year Vegetation and Sediment Management can be implemented as a stand alone project and, 
by itself, would successfully double the existing channel capacity (1,300 cfs, 2.8 year flood protection with 2-ft. 
freeboard, or 4.6 year flood protection with no freeboard) to provide 5-year flood protection with 2-ft. freeboard 
(2,500 cfs or 8.3 year flood protection with no freeboard).  Award of this grant would advance the completion date 
of the project 12 years and would immediately benefit surrounding agricultural and residential areas, including the 
disadvantaged community of Oceano.   

Early implementation of this project prior to the proposed levee raising is necessary in order to reduce 
implementation costs that would be realized when accommodating for “higher levees”.  If the levee(s) were raised 
first, access and work within the channel would be restricted by steeper side slopes and the ability of equipment to 
reach the channel bottom from the top of the levee(s).  In addition, if the levee raising was completed first, the levee 
would likely need to be re-graded / repaired due to damages from heavy equipment access and the sediment removal 
work.  Completing the 1st Year Vegetation and Sediment Management first is the most efficient way to begin 
increasing the channel capacity.  Implementation of the 3rd program component, levee raising, would be completed 
at a later time when additional funding is secured. 

With this project, flooding caused by overtopping of the levees would only be experienced during the larger, less 
frequent, 10-year or greater storm event.  The worst case scenario of a south levee topping and north levee failure, as 
described in the previous section, would still occur during the 20-year event.   

Completion of 1st Year Vegetation and Sediment Management project is the first and urgently needed step toward 
providing 20-year flood protection in the lower Arroyo Grande Creek Watershed that will be achieved with the 
combined projects of the WMP.   
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Benefits Analysis 
Flood damage reduction benefits of the project were quantified when related to avoided physical damage to 
buildings, infrastructure, and crops.  Other flood damage reduction benefits exist as well, but are qualitatively 
described in a subsequent section, “Other Flood Damage Reduction Benefits”.   

In order to quantify the flood damage reduction benefits of the project, five flood events were selected for which 
flood conditions and associated flood damage will be different for without- and with-project conditions.  The five 
flood events selected are the 2, 5, 8, 10, and 20-year.  The method of measuring levels of protection for the existing 
channel was by the deterministic method and were evaluated using the existing conditions HEC-RAS model 
developed for the 2006 Alternatives Study (Exhibit 3F - SH+G, 15-16).  It is expected that the project would 
improve conditions for the 5 and 8 year events.   

Existing Conditions 

For purposes of this flood damages reduction costs and benefits analysis, the following existing conditions were 
assumed. 

During the 2-year event, it was assumed that no damages would be experienced.  The existing channel capacity is 
1,300 cfs, or 2.8 year flood protection with 2-feet of freeboard.   

Although no damages were assumed for purposes of 
this analysis, damages could be experienced with only a 
2-foot freeboard to account for uncertainty in the 
modeled water surface elevation. A 3-foot freeboard is 
more often used for structural water resource projects 
(flood control projects) (Exhibit 3G - Draft Economic 
Analysis Guidelines Flood Risk Management, DWR, 
May 2010, pg. 38).  In addition, the local condition is 
one in which dense vegetation and structures exists in 
and across the channel that can catch debris carried in 
storm flows, damming up water and creating higher 
water surface elevations and eddying at localized spots 
along the levee system that could lead to a levee-
topping event prior to exceeding capacity (see photo to 
right).   

In order to alleviate the residual flood risk, consequences of capacity exceedance or project failure prior to capacity 
exceedance, the District has developed the Arroyo Grande Creek Levee Failure Emergency Response Plan that is 
activated once the water surface in the channel reaches approximately the 2-year flood elevation.  Avoided 
emergency response costs that would be experienced under the with-project condition will be discussed under 
“Other Flood Damage Reduction Benefits”. 

During the 5-, 8- or 10-year event, a levee-topping event would occur to the south inundating 700 acres of highly 
productive farm fields with typical crops being brussel sprouts, celery, cabbage, endive, lettuce, onions peppers, 
spinach, squash, tomatoes, cherry tomatoes and strawberries.  Flood damage costs during the 5, 8 or 10-year levee-
topping event would include compensation for crop-loss and farm field clean-up and repair. 

It is expected that the project would improve conditions for the 5 and 8 year events.  After construction of the 
project, the District would be confident that the channel would contain the 5-year flood flows since there would be a 
2-foot of freeboard to account for any uncertainty as well as less vegetation in the channel to catch debris that could 
block flows.  The District would only be 80% confident of the channel capacity during the 8-year event, as there is 
no available freeboard to account for uncertainty of the modeled water surface elevation.  A 2-foot freeboard would 
be desired to account for uncertainty of the 8.3 year water surface elevation calculated in the hydraulic model.  
According to the model, the average water depth in the channel reach with the least capacity where an overtopping 
event would be most probable is approximately 10 feet.  Assuming that 2-feet of freeboard (or 20% of water depth) 
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would provide the District with 100% confidence of passing the 8-year event, the no freeboard condition would 
reduce the District’s confidence in passing the 8-year event to 80% correlating to an assumed risk of 20% 
probability of failure.     

Flood damage reduction benefits for the levee-overtopping scenarios that would be experienced during a 2, 5, 8 or 
10-year event were estimated as follows:  

• The District estimated the annual crop revenue to be $9,950 per acre, based on the 2009 harvested acreage 
and annual crop production reported by the San Luis Obispo County Agriculture Department (Exhibit 3H - 
2009 San Luis Obispo County Crop Report). 

• The District estimated the farm field repair and clean-up cost to be $1,340 per acre based on the estimated 
cost to pump flood waters back into the channel after high flows recede, remove and dispose of debris, till 
and remove contaminated soils, conduct weed abatement by hand weeding and herbicide(s) application, 
perform required soils testing and mitigation for potential contamination from storm water pollutants.   

A summary of the estimated repair and loss compensation per acre is provided in Table 9-3. 

Item Quantity Unit 
Est. Repair/Loss  
Compensation 

Total  
Damage 

Crop Loss 700 Acre $9,950  $6,964,909  
Clean-up 700 Acre $1,340  $938,000  

Total $7,902,909  
A detailed breakdown of the estimated repair and loss compensation per acre is provided in Exhibit 3J. 

During the 20-year event, the worst case scenario would be experienced involving a levee-overtopping to the south 
as well as failure of the north levee that would result in inundation of the 20-year flood zone.  Damages would be 
incurred to over 1,700 acres of farmland, several residential developments and businesses, the Oceano Airport, and 
the regional Wastewater Treatment Plant that serves the communities of Arroyo Grande, Grover Beach and Oceano.  

• The District estimated the costs for flooding repairs and replacement of losses at $33,000 per home or 
business, based on the national average flood insurance claim payout for flood losses in 2009 according to 
the government website, www.floodsmart.gov (Exhibit 3K) 

• The District estimated the costs of repairs and losses to the regional wastewater treatment plant at 
$5,000,000 based on interview with wastewater treatment plant engineer (Exhibit 3L). 

• The District estimated the costs of repairs and losses to the Oceano Airport at $500,000, which includes 
costs to repair damage to both airplanes and runway (Exhibit 3L). 

A detailed breakdown of the estimated repair and loss compensation for damages from the 20-year event is provided 
in Table 9-4. 

Item Quantity Unit 
Est. Repair/Loss  
Compensation 

Total  
Damage 

Crop Loss + Clean-up 1760 Acre $11,290  $19,870,171  
Single Family Residences  137 Home $33,000  $4,521,000  
Mobile Homes (in 4 parks) 400 Home $33,000  $13,200,000  
Manufacturing / Commercial 120 Business $33,000  $3,960,000  
South County Sanitation District 1 Facility $5,000,000  $5,000,000  
Oceano Airport 1 Facility $500,000  $500,000  

Total $47,051,171  
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Event Damage 

Table 9-5 summarizes the estimated event damage for the without- and with project condition.  Event damage is 
greater for the without-project condition than for the with-project condition for all events through year eight (8), 
increasing the District’s confidence in carrying a small storm (2-year event) and increasing the  flood protection for 
the farmlands adjacent to the flood control channel for the more frequent storm events (5- and 8-year events). 

 

Table 9-5: Event Damage 

Probability Structural 
Failure Event Damage 

Hydrologic 
Event 

Event 
Probability 

Damage if  
Flood 

Structures 
 Fail 

Without 
Project 

With 
Project 

Without 
Project 

With 
Project 

Event 
Benefit 

(Million $) 
(a) (b) (c)  (d) (e) (f) (g) (h) 

          (c) x (d) (c) x (e) (f) - (g) 
2-year 0.50 $7,902,909  0 0 $0  $0  $0  
5-year 0.20 $7,902,909  1 0 $7,902,909  $0  $7,902,909  
8-year 0.13 $7,902,909  1 0.2 $7,902,909  $1,580,582  $6,322,327  
10-year 0.10 $7,902,909  1 1 $7,902,909  $7,902,909  $0  
20-year 0.05 $47,051,171  1 1 $47,051,171  $47,051,171  $0  

 

The expected annual damage benefit of the project was estimated using the loss-probability curves shown in Figure 
9-1 and is approximately $1.8 million (for one year).  The total present value of the expected annual damage over 
the life cycle of the project (50 years) is $28,024,400.  Table 9-6 illustrates how the total present value of expected 
annual damage over the project life of 50-years was estimated.   

 

Table 9-6:  Present Value of Expected Annual Damage Benefits 
Zone 1/1A WMP - 1st Year Vegetation and Sediment Management 

(a) Expected Annual Damage Without Project1    $3,349,600 
(b) Expected Annual Damage With Project1   $1,571,400 
(c)  Expected Annual Damage Benefit (a) - (b) $1,778,200 
(d) Present Value Coefficient2   15.76 
(e) Present Value of Future Benefits (c) x (d) $28,024,400 

 
1. This program assumes no population growth thus EAD will be constant over analysis 

period. 
 2. 6% discount rate; 50-year analysis period    



San Luis Obispo County Integrated Proposal 
Attachment 9 – Economic Analysis: Flood Damage Reduction Costs and Benefits 

 

 

Figure 9-1:  Loss Probabilty Curves
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EAD Benefits 
$1.8M 

($1,778,200) 
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San Luis Obispo County Integrated Proposal 
Attachment 9 – Economic Analysis: Flood Damage Reduction Costs and Benefits 

Other Flood Damage Reduction Benefits  
This section will describe the several other project benefits difficult to quantify including avoided emergency 
response costs, avoided public safety and health impacts, and avoided physical damage to ecosystems.   

Avoided Emergency Response Costs 

In order to alleviate the residual flood risk, consequences of capacity exceedance or project failure prior to capacity 
exceedance, the District has developed the Arroyo Grande Creek Levee Failure Emergency Response Plan (Exhibit 
3M) that is activated once the water surface in the channel reaches approximately the 2-year flood elevation.  

The District spends approximately $20,000 annually in emergency planning which includes: 

• Preparation and distribution of emergency response plan updates; 
• County-wide staff training (including responding agencies such as Office of Emergency Services, Sheriff, 

Cal Fire, Red Cross, etc.); 
• Distribution of flooding and evacuation safety information to the community of Oceano (Exhibit 3N); and  
• Installation and maintenance of rain/stream gauge tools used in monitoring alert levels. 

 
Actual costs for emergency response vary year to year depending on the rainfall.  During the 2009-2010 rainy 
season, in which the Arroyo Grande Creek Watershed received 21.2 inches, just over the season average of 20 
inches, the District spent over $100,000 on emergency response activities including: 

• Installation of temporary levee protection at 3 locations on the south levee that are predicted to overtop 
first, during the 5-year storm ($86,000); and 

• Implementation of emergency response plan which involves monitoring of rain/stream gauges during storm 
events, and conducting pre-, full-, and post-storm inspections. 

Most recently on December 21, 2010, County issued a proclamation of local emergency due to the storm damage 
experienced throughout the County which included specific flood damages to Oceano residents and implementation 
of the Arroyo Grande Creek Levee Failure Emergency Response Plan.  The total actual cost for the most recent 
emergency response is not available, however, is estimated at $53,000.  Emergency response efforts by the District 
included: 

• Emergency maintenance to remove sediment blocking inlet culvert flap gates prior to storm flows; 
• Emergency installation of temporary levee protection at 3 locations on the south levee that are predicted to 

overtop first, during the 5-year storm. District staff with assistance from the California Conservation Corp 
worked over the weekend to complete emergency installation prior to storm flows; 

• Implementation of emergency response plan which involves monitoring of rain/stream gauges during storm 
events, and conducting pre-, full-, and post-storm inspections.  Implementation resulted in numerous 
overtime hours for District staff during the holiday week; 

• Mobilization of crew and equipment to remain on standby that would be necessary to remove a debris jam 
at structures (bridges crossing channel).  Equipment on standby costs approximately $350/day; and 

• Implementation of voluntary evacuation of area south of the flood control channel.  Implementation 
resulted in interdepartmental coordination involving Office of Emergency Services, Sheriff, Fire 
Department, and Red Cross.  The Sheriff alone spent several hours route alerting (knocking on doors) to 
inform residents of high water levels in the adjacent flood control channel. 

Response efforts by affected residents and businesses included: 

• Evacuation of high-risk groups such as low-income, handicapped, and elderly; 
• Evacuation of livestock.  There is a horse ranch where approximately 40 horses were kept.  Observations 

indicated that it took approximately 3 hours to transport the horses and feed to properties on the north side 
of the levee and on higher ground; 

• Removal of farm equipment, supplies, etc; and 
• Flood preparation including sand bagging and storage of belongings off the ground or to a second story. 
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The flood risk is greater for the without-project condition than for the with-project condition for all events through 
year eight (8), increasing the District’s confidence in carrying a small storm (2-year event) and increasing the  flood 
protection for the farmlands adjacent to the flood control channel for the more frequent storm events (5- and 8-year 
events). 

The expected flood damage benefit related to avoided emergency costs is difficult to quantify, but as described 
above is significant to both the District implementing the emergency response and the residents and businesses 
effected by an imminent flood.  While qualitative in nature, completion of the proposed project would provide 
immediate, increased flood protection correlating to reduce emergency response efforts and costs during the small 
(2-year) to mid-size (5-8 year) storms.  

Avoided Public Safety and Health Impacts 
The local threat of flood related damage due to a channel overtopping or levee failure is primarily confined to low-
lying areas less than 50-feet above mean sea level, immediately adjacent to the Arroyo Grande Creek levees.  
(Critical facilities such as the Oceano Airport and regional wastewater treatment plant are immediately adjacent to 
the levees and at approximately 11 to 13-feet above mean sea level.)  If the gradient is shallow, as it is in Oceano, 
flood waters can spread over a large area.  The primary effects of a flood can be destruction and damage to low-
lying areas. 

The effects of a flood can range from insignificant damage to heavy damage with fatalities.  The northern levee 
protects several residential developments, as well as the regional wastewater treatment plant that services the 
communities of Arroyo Grande, Oceano, and Grover Beach, and the Oceano Airport.  If the north levee is 
overtopped or breached, risk to human life will be a threat.  The southern levee protects hundreds of acres of 
farmland, several residences and businesses.    

The north levee is maintained at a higher elevation (about 6-inches higher) to encourage an overtopping to the south 
rather than to the north.  This policy will continue even with the completed project because residents within this 
flood plain would still be at risk, albeit with a smaller probability of flooding.   

The completed project would improve flood protection during the smaller to midsize storms and therefore would 
indirectly provide increased public safety and health benefits to the disadvantaged community of Oceano.  However, 
it would not remove the flood risk associated with living in the flood plain. 

Avoided Loss of Ecosystems 
The Arroyo Grande Creek is recognized as an anadromous, natural production steelhead stream.  Limiting factors 
for Arroyo Grande Creek watershed include increasing sedimentation, decreasing spawning gravel quality and 
quantity, fish passage barriers, decreased water quantity, and increased water temperature due to a lack of canopy.  
The relatively good water quality in the watershed should be protected, as it is less expensive and more efficient to 
protect a water body’s health than to remediate it once it has been impaired (Exhibit 3P - Arroyo Grande Creek 
Watershed Management Plan, Central Coast Salmon Enhancement, March 2005, page 2). 

The 1st Year Vegetation and Sediment Management Project is designed to maintain balance between flood 
protection and protection of natural resources.  The goal of the vegetation and sediment management activities is to 
increase flood capacity throughout the project reach while at the same time improving in stream aquatic habitat and 
reducing the need for sediment maintenance in the future.   

The proposed vegetation management is designed to maintain a riparian buffer to create a continuous riparian 
canopy through the project area that provides benefit to terrestrial and aquatic species that rely on cover habitat, cool 
water temperatures and other functions provided by a continuous and diverse riparian corridor.  Depending upon the 
maturity of the trees, the upper portion of the tree canopy would likely extend well beyond the buffer width.  The 
buffer would also act to maintain a primary low-flow channel that has developed over the last several years by 
providing root strength along the low flow channel margins.  To improve riparian habitat through the project area, 
existing gaps in the riparian buffer would be revegetated with native riparian species including cottonwood, 
sycamore, and willow. 

The proposed sediment management portion of the project will enhance geomorphic function by initial removal of 
accumulated sediment to create secondary channels and integration of habitat enhancement structures consisting of 
large natural wood logs.  In natural systems, the primary channel contains low flows, whereas secondary channels 
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become activated during higher flows that, on average, occur once a year (Exhibit 3Q - WMP, Figure 10).  The 
Arroyo Grande Creek flood control channel currently lacks the secondary channels that are found in more natural, 
low gradient stream environments.  Based on the current configuration of the primary (low flow) channel, secondary 
channels will crisscross the primary channel as the primary channel meanders between the levee side slopes (see 
Exhibit 3R - WMP Appendix B - Preliminary Engineering Design Plans).   

During high flow events, the intersection of the primary and secondary channels are expected to be areas of complex 
flow conditions that will create localized eddies, backwaters, and scour.  To take advantage of these high energy 
areas and encourage development of complex cover habitat for steelhead and red-legged frog, two types of large 
woody structures will be constructed at these locations.  One type of large wood structure will be placed at the 
downstream end of each secondary channel as it conflues with the primary channel.  The structure will provide 
protection from headcutting into the secondary channel and therefore enforce the location of the primary channel.  
The structure has also been designed to encourage pool scour at the confluence and mimic an undercut bank (similar 
to lunker structures traditionally used to enhance fish habitat).  Because pool habitat and escape cover is lacking 
through the flood control reach, improvements to these physical habitat characteristics are expected to greatly 
improve aquatic habitat.  In addition, these structures will provide escape cover for adults migrating through the 
reach to preferred spawning and rearing habitat areas that occur upstream of the flood control reach. 

The second type of large wood structure would protect the head of bar that would exist at the downstream side of the 
confluence.  This structure would also enforce maintenance of the primary and secondary channel locations and 
create a hard point that would encourage turbulence and creation of a pool at the confluence of the channels.  
Although both types of structures are designed to meet different habitat and channel stability objectives, they will 
promote pool scour, encourage variability in substrate and flow field conditions, and provide deep pools and cover 
habitat for steelhead and red-legged frog. 

The combined vegetation and sediment management will “set” the flood control channel to an initial condition 
which mimics a natural system consisting of a primary low-flow channel supported by the presence of a stable 
riparian corridor.  The completed project will enhance sediment transport and thereby reduce the need for future 
sediment removal projects providing continued ecosystem services to the existing sensitive species habitat found in 
both the flood control channel and upstream of it. 

The associated value of the avoided loss of ecosystem would be equivalent to the value of proposed habitat 
enhancement of the flood control channel.  This is based on the assumption that, if costs are incurred to avoid 
damages caused by lost ecosystem services, or to replace the services of ecosystems, then those services can be said 
to be worth at least what was incurred to replace them.  The value of special species habitat and nursery services 
provided by the project could be measured by the cost of special species breeding and stocking programs that would 
be needed to maintain or improve existing populations.  Typical annual costs for fish stocking programs (to the 
ocean) throughout the state are in the range of $75,000 per 125,000 fish.1  This would be a reasonable annual 
damage benefit; however, breeding and stocking programs are not currently permitted in areas where the species is 
threatened, such as Arroyo Grande Creek, in order to avoid the potential reduction in genetic vigor of wild fish.  
Therefore, special species population is most efficiently improved by maintaining and enhancing special species 
habitat. The associated value of this is difficult to calculate because once a species population is listed as threatened 
or endangered in a particular creek, it becomes increasingly expensive to improve habitat conditions for recovery 
and restoration of the species.  To reiterate, it is less expensive and more efficient to protect a water body’s health 
than to remediate it once it has been impaired. 

Although qualitative in nature, the associated avoided loss of ecosystem of this project is significant and will 
provide a benefit to the State of California. 

                                                           

1 A local Chinook salmon ocean net-pen rearing program operated by Central Coast Salmon Enhancement raised 
and released 125,000 fish for $130,000 in 2006. 
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Distribution of Benefits and Identification of Beneficiaries 
This project provides increased local flood protection which directly benefits the agricultural land holders by 
reducing potential for crop loss, and indirectly protects the jobs and livelihood of farm workers in Oceano, a 
disadvantaged community.   Providing improvements that will reduce the costs of inundation and loss of valuable 
crops and cropland is both a local and regional benefit.  By protecting State listed species habitat, the project also 
provides statewide benefits by addressing recovery and restoration needs of public trust resources. In addition, this 
project’s articulation with other listed species regional recovery and restoration programs strengthens the synergy of 
public trust resource protection and increases the available leverage to complete recommended projects in the 
Arroyo Grande Creek Watershed Management Plan (2009). Beneficiaries of recovery and restoration activities 
include citizens of and visitors to San Luis Obispo County for future sport fishing and passive recreational 
opportunities. 

Benefits Timeline 
Award of this grant would advance the completion date of this project 12 years to 2012.  At that time, the increase in 
flood conveyance capacity will decrease the potential for flood damage to valuable farmland in the Cienega Valley.  
Better management and maintenance for vegetation and sediment in the channel will also decrease the likelihood of 
flooding with the implementation of the adopted Waterway Management Program and approval of permits for long-
term maintenance.  The 1st Year Vegetation and Sediment Management project is the necessary first step in full 
implementation of the Zone 1/1A Flood Management Program, and provides a critical reduction of flood risk as 
planning and funding efforts for the overall management program move forward.   

Conclusions 
The proposed project provides a net economic benefit, with a net present worth of approximately $22,702,200.  The 
present value cost of the Zone 1/1A Program is $5,322,200.  The present value benefit of the avoided flood damage 
is $28,024,400. 
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TABLE 3.3: Estimated  costs for Alternative 2 - Vegetation and Sediment Maintenance.  Costs are presented separately for infrastructure 
upgrades and maintenance.  The total cost of the project over 10 years is also presented as a way to compare costs between alternatives to 
assist in selecting a preferred alternative.

ALTERNATIVE 2 - VEGETATION MANAGEMENT AND SEDIMENT MANAGEMENT

INFRASTRUCTURE COST

ITEM UNIT COST/UNIT # UNITS YEARS INFLATION TOTAL COST

1ST YEAR VEGETATION MANAGEMENT ACRES $7,500 11.56 1 --  $ 86,700 

1ST YEAR SEDIMENT MANAGEMENT CY $20 22,626 1 --  $ 452,520 

HABITAT ENHANCEMENT (LOG STRUCTURES) EA $2,500 20 1 -- $50,000

SUBTOTAL $589,220

CONTINGENCY 20% $117,844

ADMINISTRATION AND PERMITTING 3% $17,677

ENGINEERING AND DESIGN 13% $80,647

TOTAL INFRASTRUCTURE COST $805,388

10-YEAR ESTIMATED MAINTENANCE COST

ITEM UNIT COST/UNIT # UNITS YEARS INFLATION TOTAL COST

YEARLY VEG. MANAGEMENT YR $80,000 1 9 4%  $ 1,024,785 

YEARLY SEDIMENT MANAGEMENT YR $140,000 1 9 4%  $ 1,793,373 

SUBTOTAL $ 2,818,157

CONTINGENCY 20% $ 563,631

ADMINISTRATION AND PERMITTING 3% $ 84,545

TOTAL 10 YEAR MAINTENANCE COST $ 3,466,334

TOTAL 10 YEAR COST $4,271,722

ESTIMATED INDIRECT COST DUE TO FLOODING

ITEM UNIT COST/UNIT # UNITS YEARS INFLATION TOTAL COST

FARMLAND INUNDATION (700 ACRES EVERY 8.3YEARS ) ACRES/YR¹ $8,000 84 10 4%  $ 9,947,242 
¹ UNITS CALCULATED AS 700 ACRES / 8.3 YEARS
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2.2.  HYDROLOGIC AND HYDRAULIC MODELING

2.2.1.  TOPOGRAPHIC SURVEYS

An aerial photogrammetric survey of the project area was performed on March 10, 2005 by 
Central Coast Aerial Mapping, Inc., under subcontract with SH+G.  The survey was tied to photo 
control points set by Cannon & Associates, Inc., using GPS survey equipment.  The products of 
the aerial survey include a set of digital ortho-rectifi ed color images of the project area as well as a 
topographic map showing two–foot contours in areas where the ground surface was not obscured 
by vegetation, standing water, or other obstructions.  

To augment and improve upon topographic data collected remotely, SH+G conducted a ground-
based survey that mapped cross sections along the project reach.  Cross-section data was collected 
from the Valley Road Bridge on Los Berros Creek to the confl uence with Arroyo Grande Creek 
and then extending from the confl uence with Los Berros Creek on the Arroyo Grande mainstem 
downstream to the mouth of Arroyo Grande Creek at the Pacifi c Ocean.  In addition, the ground 
survey extended approximately 200 feet up Arroyo Grande Creek from its confl uence with Los 
Berros Creek to capture the remaining portion of the fl ood control reach and to establish boundary 
conditions.  The survey was conducted using an electronic total station and data collector.  A 
traverse was run along the levee crests, with periodic fi eld ties made to the aerial photo control 
points set by Cannon & Associates, Inc.  The purpose of the survey was to obtain detailed data at 
bridges and in locations where tree cover or other obstructions made aerial mapping impossible, 
including areas inundated with water at the time of the aerial mapping.  Cross sections were 
surveyed approximately every 500 feet, with additional sections mapped at locations of hydraulic 
signifi cance.  

2.2.2.  HEC-RAS MODEL DEVELOPMENT

The existing-conditions HEC-RAS model was developed using Geo-RAS software to sample cross 
sections from the topographic base map. Sections were sampled approximately every 200 feet, 
with additional sections placed at locations of hydraulic signifi cance.

Manning’s roughness (“n”) values for the model were determined from fi eld observations and a 
review of aerial and ground photographs taken in March of 2005.  Field data and photos for the 
roughness survey are included as an appendix to the digital version of this report (Appendix C).  
An average composite roughness value of 0.057 was calculated (Figure 2.2) for the project area, 
with composite roughness for individual cross sections varying between .037 and .07.  Bridge 
geometry was input to the model from fi eld survey measurements taken in March of 2005.
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Levels of Protection 
Flood risk management projects are often characterized as having a certain “level of protection” 

(for example, 100- or 200- year).  Often these labels are misleading because of (a) the inherent 

uncertainties in their estimation, (b) the wrong connotations they sometimes give to the public 

(i.e., a 100-year flood will only occur once every 100 years), and (c) they ignore residual risk.  

However, despite these limitations, it is still necessary to report levels of protection (without- and 

with-project) using consistent methods.   

The two primary methods of measuring levels of protection include: 

� Deterministic method: this method relies on defining a potential water surface elevation 

for a specific frequency flow event and then applying a specific freeboard on top of this 

water surface elevation to account for uncertainty.  Often the freeboard is three feet, but it 

can be higher depending on local conditions.  The water surface elevation would be 

determined by traditional hydrologic, hydraulic and related methods.  No uncertainty in 

these parameters would be considered. 

� Probabilistic method: directly incorporates “risk-based” analysis, usually using the HEC-

FDA model and the project performance statistics; uncertainty in each of the major 

physical parameters is considered.  The USACE uses the conditional non-exceedence 

statistic to certify to FEMA that levees and other flood structures meet the 100-year 

standard (i.e., it must be shown that there is at least a 90% confidence of passing the 100-

year event).28 

Figure 4 illustrates the differences between these approaches for a levee project being designed 

to provide 100-year level of protection (note: the probabilistic method may result in a levee 

height that is greater, lesser or equal to that determined by the deterministic method). 

                                                 
28 For more information on levee certification issues, see the DWR Quick Guide at 
http://www.fpm.water.ca.gov/docs/CAQG-screen.pdf 
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Estimated Crop Loss and Clean Up Cost 
for Flooding during the 5, 8, and 10 year Events

Estimated Proportion of Typical Crops Harvested in the 5-year Flood Area (~700 acres)

Typical Crops
2009

Harvested
% of 
Total 

Typical 
Crop

Bell Peppers 822 4.75% 33.3
Cabbage 653 3.78% 26.4
Celery 787 4.55% 31.9
Lettuce, head 5,312 30.71% 215.0
Lettuce, leaf 2,163 12.51% 87.5
Spinach 834 4.82% 33.8
Squash 242 1.40% 9.8
Misc: Brussel Sprouts, Endive, Onions, 
Tomatoes 4,589 26.53% 185.7
Strawberries 1,893 10.95% 76.6
Total Harvested Acreage of Typical Crops 17,295 100.00% 700.0

Potential Annual Crop Revenue

per Acre Total
Bell Peppers 33.3 1153 38,360 30# $7.59 $291,152
Cabbage 26.4 1341 35,442 45# $7.67 $271,841

Celery 31.9 1160 36,950 60# $8.93 $329,960
Lettuce, head 215.0 591 127,064 50# $8.83 $1,121,976
Lettuce, leaf 87.5 482 42,197 25# $11.81 $498,346
Spinach 33.8 463 15,629 20# $12.54 $195,985
Squash 9.8 758 7,424 30# $7.37 $54,718
Misc: Brussel Sprouts, Endive, Onions, 
Tomatoes 185.7 1 186 acre $6,650.00 $1,235,143
Strawberries 76.6 30.6 2,344 Ton $1,265.00 $2,965,788

Potential Annual Harvested Acreage
Total 700.0 $6,964,909

$9,950
Assumptions:

Crops
PotentialPotential

Annual 

Potential Annual Crop Revenue
Total

Unit Per Unit Total

Potential Annual Crop Revenue 

1.  Farm fields capable of 2 to 3 crops each year and that flooding would make fields inoperable for at least one (1) 
2.  Typical crops being brussel sprouts, celery, cabbage, endive, lettuce, onions, peppers, spinach, squash, 
tomatoes, cherry tomatoes, and strawberries.
3.  Harvested acreage, per acre, and per unit crop values taken from the 2009 SLO County Crop Report prepared 
by the SLO County Agriculture Dept.

P:\IRWM\IRWM Prop  84\Zone 1-1A WMP\Project Cost Est
Crop loss unit cost



Estimated Crop Loss and Clean Up Cost 
for Flooding during the 5, 8, and 10 year Events

Estimated Clean up Cost

Item Quantity Unit
Est. 

Repair
Set-up of Temporary Pump1 1 LS $1,200
Operation of Temporary Pump2,3 50 Day $500
Take-down of Temporary Pump1 1 LS $1,200
Debris Removal/Disposal 700 Acre $1,300

Assumptions:

4.  Debris Removal / Disposal unit cost based on estimated cost to clear and grub fields to help aerate soil for 
drying and remove contaminated top soil.  Clearing and grubbing costs assumed to be $0.03/SF or $1,306/acre, 
based on SLO County Public Works Department Bonding Estimate - County Approved Unit Costs, 2009.

$1,200

Total 
Damage

$25,000
$1,200

$910,000
$937,400

1. Cost for 2 PW Worker III's to assemble/disassemble temporary piping and connect temporary pump (16 hours)
2. Operation costs includes $300 for fuel plus time for 1 PW Worker III to perform one service check during a 
single 24-hour operation period.
3.  Flooded depth of 4-feet over 700 acres.  Duration of pumping activity based on time to pump 2,800 acre-feet 
(~122M cubic feet) of water back into the channel using the District's trailer mounted pump (~30 cfs capacity).  

Total Clean-up Cost
Clean-up Cost per Acre $1,339.14

P:\IRWM\IRWM Prop  84\Zone 1-1A WMP\Project Cost Est
Crop loss unit cost
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Protect Yourself with Flood Insurance 
Just a few inches of water from a flood can cause tens of thousands of dollars in 
damage. Over the past 10 years, the average flood claim has amounted to over 
$33,000. Flood insurance is the best way to protect yourself from devastating financial 
loss. 

Flood insurance is available to homeowners, renters, condo owners/renters, and 
commercial owners/renters. Costs vary depending on how much insurance is 
purchased, what it covers, and the property's flood risk. 

All policy forms provide coverage for buildings and contents. However, you might want 
to discuss insuring personal property with your agent, since contents coverage is 
optional. Typically, there's a 30-day waiting period—from date of purchase—before your 
policy goes into effect. That means now is the best time to buy flood insurance. 

Insurance for a Homeowner >> 
Insurance for a Renter >> 
Insurance for a Condo Owner or Renter >> 

Learn your risk, and find an agent, by taking Your Risk Profile. 

Page 1 of 1Floodsmart.gov: Residential Coverage Overview
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SLO County Public Works  AGCLFERP 
  (3/2009) 
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DISTRIBUTION 

 
 

COPY QUANTITY LOCATION DATE 

Original 1 PWD Office File  

Working Copy 1 PWD Office File  

EOC 1 Agency Binder  

 1 Command Room File Cabinet  

Sanitized Version 1 SLO County Library (CD)  

 1 Cal Poly Library (CD)  

Dept./Agency 1 Public Works, Utilities Div. Manager  

 2 Public Works DOC  

 1 Public Works, Hyd. Ops. Administrator  

 1 Lopez Water Treatment Plant  

 1 Public Works Section 4 Yard  

 1 Public Works, Road Division Manager  

 1 Sherriff’s Dept  

 1 County Fire  

 1 CHP  

 1 County OES  

 1 Public Health  

 1 PH Environmental Health  

 1 American Red Cross  

 1 City of Arroyo Grande  

 1 Oceano CSD  

 1 South County Sanitation District  
 
DUPLICATION QUANTITY [  21  ] 
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Why do I need to be prepared  
for catastrophic flooding from 
Arroyo Grande Creek?
While many families are familiar with minor flooding 
issues, most people do not know what to do in case a 
levee breaks. Heavy rainfall and excessive runoff could 
lead to catastrophic flooding in areas adjacent to the 
levee.
People who live or work in the portions of Arroyo 
Grande Valley and Oceano need to be prepared in the 
unlikely event of a failure of the Arroyo Grande Levee. 
Officials in San Luis Obispo County have developed this 
booklet that will help direct you safely should you be 
threatened by a flood.
A catastrophic flood is a serious life–threatening event. 
In the event that heavy rains cause the levee to fail, deep, 
fast–moving water could begin flooding parts of Oceano 
almost immediately. This is why you and your family 
need to be prepared to evacuate immediately if you are 
in the flood zone.  The map on the reverse side of this 
brochure indicates the approximate flood zone for a 100 
year storm event.

Is the Arroyo Grande Creek  
Levee safe?
The levee is considered to be safe during smaller rainfall 
events. However, due to excessive buildup of soils, 
vegetation, and other materials within the creek, during 
a large storm event it is possible that the levee could fail 
and cause flooding of areas within one quarter mile of 
the creek as indicated by the map on the reverse side of 
this brochure.

What is the Plan?
In the event of a potential levee failure and/or flooding, 
emergency personnel will evaluate the situation to 
determine the best course of action. If the order to 
evacuate is given, the emergency sirens could sound 
and  Public Works, law enforcement, and fire personnel 
will respond. Residents and visitors should go to the 
Oceano Community Building at 1425 19th Street. This 
is a temporary Area of Safe Refuge until the decision is 
made whether to allow re–entry or relocate evacuees to 
a designated shelter.

Important
Safety Information 
About Arroyo Grande Creek 
Flooding & Evacuation

Information Booklet from 
the Public Safety Agencies  
of the Five Cities Area and  

The County of San Luis Obispo

What should I do if the sirens 
sound and I need to evacuate?
If the sirens sound, immediately tune your radio to a 
local radio or television station for instructions. If the 
instructions are to evacuate, do so immediately. Do not 
expect that you will have more than 5 or 10 minutes to 
get to safety. Use the map inside this guide to plan your 
route NOW. Make sure your family knows where to 
go in the event of a catastrophic flood. This may mean 
seeking higher ground anywhere. For many residents in 
the flood zone it will be quicker and safer to evacuate a 
short distance on foot rather than by car. Take a prepared 
“Grab & Go” kit of essential supplies, if you have time. 
When in doubt, leave all possessions behind, because 
your life is more important.

Don’t Be Scared! Be Prepared! 
Learn the 6 Keys to Survival
1.	 Be familiar with evacuation routes, and know how 

to find higher ground.
2.	 Have a family plan that includes the name and 

telephone number of someone outside the area you 
can notify of your whereabouts, know school’s plans 
for evacuation, and any special arrangements for the 
disabled, elderly, and very young.

3.	 If you are disabled or do not have transportation, 
make evacuation plans with neighbors now. Public 
transportation may not be available.

4.	 Prepare your own “Grab & Go” kit now. Include 
essential items such as a portable radio with extra 
batteries, drinking water, flashlight, pen and paper, 
medications, and a whistle.

5.	 Be prepared to self–evacuate immediately. Plan to 
evacuate to the house of a friend or relative who 
lives on higher ground outside the flood zone.

6.	 Use common sense and try to stay calm..  
Stay safe and you can help others!

¿Porque necesito estar preparado para 
una inundacion catastrófica causada por 
el Rio de Arroyo Grande?
Mientras muchas familias estan familirizadas con 
inundaciónes de menor categoria, la mayoría de la gente no 
sabe qué hacer en caso de que un dique se rompa. Una extensa 
lluvia y grandes aguaseros podrían conducir a una inundacion 
catastrófica en áreas cercanas al dique.
Gente quién viva o trabaje en algunas areas de el Valle de 
Arroyo Grande y de Oceano necesitan estar preparados en 
el extraño y no tan probable caso de que el dique de Arroyo 
Grande no funcione come debido. Los funcionarios del 
condado de San Luis Obispo han desarrollado este libreto que 
les ayudará en direjirlos a un lugar seguro si una inundación 
le amenaza.
Una inundación catastrófica es un serio acontecimiento 
peligroso para su vida. En caso que las lluvias pesadas causen 
que el dique falle, agua profunda y rápida podría comenzar a 
inundar partes de Oceano inmediatamente. Esta es la razón 
por la cual usted y su familia necesitan estar preparados para 
evacuar inmediatamente si usted está en la zona de inundación.  
El mapa detras de este libreto indiqua approximadamente cual 
es la zona de inundacion para un evento de lluvia de 100 años.
¿Que tan seguro es el dique del Rio de Ar-
royo Grande?
El dique se considera ser seguro durante luvias leves. Sin 
embargo, debido a la acumulación excesiva de tierra, de 
vegetación, y de otros materiales dentro del rio, durante una 
fuerte tormenta es posible que el dique pueda fallar y causar 
inundaciones en áreas a un cuarto de milla del rio tal como 
esta indicado en el mapa detras de este libreto.
¿Cual es el Plan?
En caso de una posibilidad de que falle el dique o que 
hubiera una inundacion, el personal de emergencia evaluará 
la situación para determinar la mejor línea de conducta. 
Si se da la orden a evacuacion, las sirenas de emergencia 
puede que sonen y el personal asignado del departamento 
de Public Works, la autoridad, y los bomberos responderan. 
Los residentes y el publico en general necicitaran dirijirse a la 
siguente direccion - Oceano Community Building localizada 
en el 1425 de la calle 19, en la ciudad de Oceano. Ésta localidad 
servira temporalmente como Área de refugio seguro hasta que 
una decisión sea tomada y se les permite regresar o tranfirir a 
los evacuados a otro lugar.

¿Que necesito hacer si escucho el sonido 
de las sirenas y es necessario evacuar?
Si las sirenas suenan, inmediatamente programe su 
radio o televisor a una estacion local para escuchar 
las instrucciones. Si las instrucciones son de evacuar, 
entonces evacuen inmediatamente. No espere tener mas 
de 5 a 10 minutos en encontrar un lugar seguro. Utilice el 
mapa dentro de esta guía AHORA para planear su ruta. 
Asegurese de que su familia sepa adónde ir en caso de una 
inundación catastrófica. Esto puede significar dirijirse a 
cualquier lugar más alto. Para muchos residentes en la zona 
de la inundación será más rápido y más seguro evacuar 
una distancia corta a pie en ves que en coche. Si usted tiene 
tiempo, llevese consigo su botiquin de primeros auxilios. 
Cuando en duda, deje todas las posesiones detrás, porque 
su vida es más importante.
¡No Se Asuste!  ¡ Este Prepado! 
Aprenda las 6 llaves a la supervivencia
1.	Esté famliarizado con las rutas de evacuación, y sepa 

encontrar un nivel de tierra más alto.
2.	Tenga un plan dentro de su familia que incluya el 

nombre y el número de teléfono de alguien fuera del 
área que usted pueda notificar sobre su paradero, este 
familiarizado con el plan de evacuacion de la escula, 
y cualquier arreglos especiales para las personas 
desabilitadas, mayores, y personas muy jóvenes.

3.	Si usted esta desabilitado o no tiene transporte, haga los 
planes de evacuación imediatamente con los vecinos. 
El transporte público puede ser que no este disponible.

4.	Prepare su botiquin de primeros auxilios. Incluya los 
artículos esenciales tales como un radio portable con 
baterías adicionales, agua potable, linterna, pluma y 
papel, medicamentos, y un silbato.

5.	Esté preparado para evacuar por si solo inmediatamente. 
Elabore un plan de evacuacion a la casa de un amigo o 
de un pariente que viva en un nivel de tierra más alto y 
que este fuera de la zona de la inundación.

6.	Use su sentido común e intente permanecer tranquilo. 
¡Mantenganse asalvo y podra ayudar a otros!

Información de Seguridad 
Importante sobre 

Inundacion y Evacuación 
del Rio de Arroyo Grande 

Of
fi

ci
al

 N
ot

ic
e 

Fr
om

:
Th

e 
C

ou
nt

y 
of

 S
an

 L
ui

s O
bi

sp
o,

  
C

iti
es

 o
f A

rr
oy

o 
G

ra
nd

e, 
 

G
ro

ve
r B

ea
ch

, P
ism

o 
Be

ac
h 

an
d 

th
e 

O
ce

an
o 

C
om

m
un

ity
 S

er
vi

ce
s D

ist
ric

t

Sa
fe

ty
 In

fo
rm

at
io

n

Fo
r 

Ar
ro

yo
 C

re
ek

 L
ev

ee
, 

Fl
oo

di
ng

 a
nd

 E
va

cu
at

io
n

Re
ad

 t
hi

s b
oo

kl
et

 n
ow

!

In
fo

rm
ac

ió
n 

de
 Se

gu
ri

da
d

¡L
ea

 e
st

e 
li

br
et

e 
ah

or
a!



 

Why do I need to be prepared  
for catastrophic flooding from 
Arroyo Grande Creek?
While many families are familiar with minor flooding 
issues, most people do not know what to do in case a 
levee breaks. Heavy rainfall and excessive runoff could 
lead to catastrophic flooding in areas adjacent to the 
levee.
People who live or work in the portions of Arroyo 
Grande Valley and Oceano need to be prepared in the 
unlikely event of a failure of the Arroyo Grande Levee. 
Officials in San Luis Obispo County have developed this 
booklet that will help direct you safely should you be 
threatened by a flood.
A catastrophic flood is a serious life–threatening event. 
In the event that heavy rains cause the levee to fail, deep, 
fast–moving water could begin flooding parts of Oceano 
almost immediately. This is why you and your family 
need to be prepared to evacuate immediately if you are 
in the flood zone.  The map on the reverse side of this 
brochure indicates the approximate flood zone for a 100 
year storm event.

Is the Arroyo Grande Creek  
Levee safe?
The levee is considered to be safe during smaller rainfall 
events. However, due to excessive buildup of soils, 
vegetation, and other materials within the creek, during 
a large storm event it is possible that the levee could fail 
and cause flooding of areas within one quarter mile of 
the creek as indicated by the map on the reverse side of 
this brochure.

What is the Plan?
In the event of a potential levee failure and/or flooding, 
emergency personnel will evaluate the situation to 
determine the best course of action. If the order to 
evacuate is given, the emergency sirens could sound 
and  Public Works, law enforcement, and fire personnel 
will respond. Residents and visitors should go to the 
Oceano Community Building at 1425 19th Street. This 
is a temporary Area of Safe Refuge until the decision is 
made whether to allow re–entry or relocate evacuees to 
a designated shelter.

Important
Safety Information 
About Arroyo Grande Creek 
Flooding & Evacuation

Information Booklet from 
the Public Safety Agencies  
of the Five Cities Area and  

The County of San Luis Obispo

What should I do if the sirens 
sound and I need to evacuate?
If the sirens sound, immediately tune your radio to a 
local radio or television station for instructions. If the 
instructions are to evacuate, do so immediately. Do not 
expect that you will have more than 5 or 10 minutes to 
get to safety. Use the map inside this guide to plan your 
route NOW. Make sure your family knows where to 
go in the event of a catastrophic flood. This may mean 
seeking higher ground anywhere. For many residents in 
the flood zone it will be quicker and safer to evacuate a 
short distance on foot rather than by car. Take a prepared 
“Grab & Go” kit of essential supplies, if you have time. 
When in doubt, leave all possessions behind, because 
your life is more important.

Don’t Be Scared! Be Prepared! 
Learn the 6 Keys to Survival
1.	Be familiar with evacuation routes, and know how 

to find higher ground.
2.	Have a family plan that includes the name and 

telephone number of someone outside the area you 
can notify of your whereabouts, know school’s plans 
for evacuation, and any special arrangements for the 
disabled, elderly, and very young.

3.	If you are disabled or do not have transportation, 
make evacuation plans with neighbors now. Public 
transportation may not be available.

4.	Prepare your own “Grab & Go” kit now. Include 
essential items such as a portable radio with extra 
batteries, drinking water, flashlight, pen and paper, 
medications, and a whistle.

5.	Be prepared to self–evacuate immediately. Plan to 
evacuate to the house of a friend or relative who 
lives on higher ground outside the flood zone.

6.	Use common sense and try to stay calm..  
Stay safe and you can help others!

¿Porque necesito estar preparado para 
una inundacion catastrófica causada por 
el Rio de Arroyo Grande?
Mientras muchas familias estan familirizadas con 
inundaciónes de menor categoria, la mayoría de la gente no 
sabe qué hacer en caso de que un dique se rompa. Una extensa 
lluvia y grandes aguaseros podrían conducir a una inundacion 
catastrófica en áreas cercanas al dique.
Gente quién viva o trabaje en algunas areas de el Valle de 
Arroyo Grande y de Oceano necesitan estar preparados en 
el extraño y no tan probable caso de que el dique de Arroyo 
Grande no funcione come debido. Los funcionarios del 
condado de San Luis Obispo han desarrollado este libreto que 
les ayudará en direjirlos a un lugar seguro si una inundación 
le amenaza.
Una inundación catastrófica es un serio acontecimiento 
peligroso para su vida. En caso que las lluvias pesadas causen 
que el dique falle, agua profunda y rápida podría comenzar a 
inundar partes de Oceano inmediatamente. Esta es la razón 
por la cual usted y su familia necesitan estar preparados para 
evacuar inmediatamente si usted está en la zona de inundación.  
El mapa detras de este libreto indiqua approximadamente cual 
es la zona de inundacion para un evento de lluvia de 100 años.
¿Que tan seguro es el dique del Rio de Ar-
royo Grande?
El dique se considera ser seguro durante luvias leves. Sin 
embargo, debido a la acumulación excesiva de tierra, de 
vegetación, y de otros materiales dentro del rio, durante una 
fuerte tormenta es posible que el dique pueda fallar y causar 
inundaciones en áreas a un cuarto de milla del rio tal como 
esta indicado en el mapa detras de este libreto.
¿Cual es el Plan?
En caso de una posibilidad de que falle el dique o que 
hubiera una inundacion, el personal de emergencia evaluará 
la situación para determinar la mejor línea de conducta. 
Si se da la orden a evacuacion, las sirenas de emergencia 
puede que sonen y el personal asignado del departamento 
de Public Works, la autoridad, y los bomberos responderan. 
Los residentes y el publico en general necicitaran dirijirse a la 
siguente direccion - Oceano Community Building localizada 
en el 1425 de la calle 19, en la ciudad de Oceano. Ésta localidad 
servira temporalmente como Área de refugio seguro hasta que 
una decisión sea tomada y se les permite regresar o tranfirir a 
los evacuados a otro lugar.

¿Que necesito hacer si escucho el sonido 
de las sirenas y es necessario evacuar?
Si las sirenas suenan, inmediatamente programe su 
radio o televisor a una estacion local para escuchar 
las instrucciones. Si las instrucciones son de evacuar, 
entonces evacuen inmediatamente. No espere tener mas 
de 5 a 10 minutos en encontrar un lugar seguro. Utilice el 
mapa dentro de esta guía AHORA para planear su ruta. 
Asegurese de que su familia sepa adónde ir en caso de una 
inundación catastrófica. Esto puede significar dirijirse a 
cualquier lugar más alto. Para muchos residentes en la zona 
de la inundación será más rápido y más seguro evacuar 
una distancia corta a pie en ves que en coche. Si usted tiene 
tiempo, llevese consigo su botiquin de primeros auxilios. 
Cuando en duda, deje todas las posesiones detrás, porque 
su vida es más importante.
¡No Se Asuste!  ¡ Este Prepado! 
Aprenda las 6 llaves a la supervivencia
1.	 Esté famliarizado con las rutas de evacuación, y sepa 

encontrar un nivel de tierra más alto.
2.	 Tenga un plan dentro de su familia que incluya el 

nombre y el número de teléfono de alguien fuera del 
área que usted pueda notificar sobre su paradero, este 
familiarizado con el plan de evacuacion de la escula, 
y cualquier arreglos especiales para las personas 
desabilitadas, mayores, y personas muy jóvenes.

3.	 Si usted esta desabilitado o no tiene transporte, haga los 
planes de evacuación imediatamente con los vecinos. 
El transporte público puede ser que no este disponible.

4.	 Prepare su botiquin de primeros auxilios. Incluya los 
artículos esenciales tales como un radio portable con 
baterías adicionales, agua potable, linterna, pluma y 
papel, medicamentos, y un silbato.

5.	 Esté preparado para evacuar por si solo inmediatamente. 
Elabore un plan de evacuacion a la casa de un amigo o 
de un pariente que viva en un nivel de tierra más alto y 
que este fuera de la zona de la inundación.

6.	 Use su sentido común e intente permanecer tranquilo. 
¡Mantenganse asalvo y podra ayudar a otros!

Información de Seguridad 
Importante sobre 

Inundacion y Evacuación 
del Rio de Arroyo Grande 
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Why do I need to be prepared  
for catastrophic flooding from 
Arroyo Grande Creek?
While many families are familiar with minor flooding 
issues, most people do not know what to do in case a 
levee breaks. Heavy rainfall and excessive runoff could 
lead to catastrophic flooding in areas adjacent to the 
levee.
People who live or work in the portions of Arroyo 
Grande Valley and Oceano need to be prepared in the 
unlikely event of a failure of the Arroyo Grande Levee. 
Officials in San Luis Obispo County have developed this 
booklet that will help direct you safely should you be 
threatened by a flood.
A catastrophic flood is a serious life–threatening event. 
In the event that heavy rains cause the levee to fail, deep, 
fast–moving water could begin flooding parts of Oceano 
almost immediately. This is why you and your family 
need to be prepared to evacuate immediately if you are 
in the flood zone.  The map on the reverse side of this 
brochure indicates the approximate flood zone for a 100 
year storm event.

Is the Arroyo Grande Creek  
Levee safe?
The levee is considered to be safe during smaller rainfall 
events. However, due to excessive buildup of soils, 
vegetation, and other materials within the creek, during 
a large storm event it is possible that the levee could fail 
and cause flooding of areas within one quarter mile of 
the creek as indicated by the map on the reverse side of 
this brochure.

What is the Plan?
In the event of a potential levee failure and/or flooding, 
emergency personnel will evaluate the situation to 
determine the best course of action. If the order to 
evacuate is given, the emergency sirens could sound 
and  Public Works, law enforcement, and fire personnel 
will respond. Residents and visitors should go to the 
Oceano Community Building at 1425 19th Street. This 
is a temporary Area of Safe Refuge until the decision is 
made whether to allow re–entry or relocate evacuees to 
a designated shelter.
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the Public Safety Agencies  
of the Five Cities Area and  

The County of San Luis Obispo

What should I do if the sirens 
sound and I need to evacuate?
If the sirens sound, immediately tune your radio to a 
local radio or television station for instructions. If the 
instructions are to evacuate, do so immediately. Do not 
expect that you will have more than 5 or 10 minutes to 
get to safety. Use the map inside this guide to plan your 
route NOW. Make sure your family knows where to 
go in the event of a catastrophic flood. This may mean 
seeking higher ground anywhere. For many residents in 
the flood zone it will be quicker and safer to evacuate a 
short distance on foot rather than by car. Take a prepared 
“Grab & Go” kit of essential supplies, if you have time. 
When in doubt, leave all possessions behind, because 
your life is more important.

Don’t Be Scared! Be Prepared! 
Learn the 6 Keys to Survival
1.	 Be familiar with evacuation routes, and know how 

to find higher ground.
2.	 Have a family plan that includes the name and 

telephone number of someone outside the area you 
can notify of your whereabouts, know school’s plans 
for evacuation, and any special arrangements for the 
disabled, elderly, and very young.

3.	 If you are disabled or do not have transportation, 
make evacuation plans with neighbors now. Public 
transportation may not be available.

4.	 Prepare your own “Grab & Go” kit now. Include 
essential items such as a portable radio with extra 
batteries, drinking water, flashlight, pen and paper, 
medications, and a whistle.

5.	 Be prepared to self–evacuate immediately. Plan to 
evacuate to the house of a friend or relative who 
lives on higher ground outside the flood zone.

6.	 Use common sense and try to stay calm..  
Stay safe and you can help others!

¿Porque necesito estar preparado para 
una inundacion catastrófica causada por 
el Rio de Arroyo Grande?
Mientras muchas familias estan familirizadas con 
inundaciónes de menor categoria, la mayoría de la gente no 
sabe qué hacer en caso de que un dique se rompa. Una extensa 
lluvia y grandes aguaseros podrían conducir a una inundacion 
catastrófica en áreas cercanas al dique.
Gente quién viva o trabaje en algunas areas de el Valle de 
Arroyo Grande y de Oceano necesitan estar preparados en 
el extraño y no tan probable caso de que el dique de Arroyo 
Grande no funcione come debido. Los funcionarios del 
condado de San Luis Obispo han desarrollado este libreto que 
les ayudará en direjirlos a un lugar seguro si una inundación 
le amenaza.
Una inundación catastrófica es un serio acontecimiento 
peligroso para su vida. En caso que las lluvias pesadas causen 
que el dique falle, agua profunda y rápida podría comenzar a 
inundar partes de Oceano inmediatamente. Esta es la razón 
por la cual usted y su familia necesitan estar preparados para 
evacuar inmediatamente si usted está en la zona de inundación.  
El mapa detras de este libreto indiqua approximadamente cual 
es la zona de inundacion para un evento de lluvia de 100 años.
¿Que tan seguro es el dique del Rio de Ar-
royo Grande?
El dique se considera ser seguro durante luvias leves. Sin 
embargo, debido a la acumulación excesiva de tierra, de 
vegetación, y de otros materiales dentro del rio, durante una 
fuerte tormenta es posible que el dique pueda fallar y causar 
inundaciones en áreas a un cuarto de milla del rio tal como 
esta indicado en el mapa detras de este libreto.
¿Cual es el Plan?
En caso de una posibilidad de que falle el dique o que 
hubiera una inundacion, el personal de emergencia evaluará 
la situación para determinar la mejor línea de conducta. 
Si se da la orden a evacuacion, las sirenas de emergencia 
puede que sonen y el personal asignado del departamento 
de Public Works, la autoridad, y los bomberos responderan. 
Los residentes y el publico en general necicitaran dirijirse a la 
siguente direccion - Oceano Community Building localizada 
en el 1425 de la calle 19, en la ciudad de Oceano. Ésta localidad 
servira temporalmente como Área de refugio seguro hasta que 
una decisión sea tomada y se les permite regresar o tranfirir a 
los evacuados a otro lugar.

¿Que necesito hacer si escucho el sonido 
de las sirenas y es necessario evacuar?
Si las sirenas suenan, inmediatamente programe su 
radio o televisor a una estacion local para escuchar 
las instrucciones. Si las instrucciones son de evacuar, 
entonces evacuen inmediatamente. No espere tener mas 
de 5 a 10 minutos en encontrar un lugar seguro. Utilice el 
mapa dentro de esta guía AHORA para planear su ruta. 
Asegurese de que su familia sepa adónde ir en caso de una 
inundación catastrófica. Esto puede significar dirijirse a 
cualquier lugar más alto. Para muchos residentes en la zona 
de la inundación será más rápido y más seguro evacuar 
una distancia corta a pie en ves que en coche. Si usted tiene 
tiempo, llevese consigo su botiquin de primeros auxilios. 
Cuando en duda, deje todas las posesiones detrás, porque 
su vida es más importante.
¡No Se Asuste!  ¡ Este Prepado! 
Aprenda las 6 llaves a la supervivencia
1.	Esté famliarizado con las rutas de evacuación, y sepa 

encontrar un nivel de tierra más alto.
2.	Tenga un plan dentro de su familia que incluya el 

nombre y el número de teléfono de alguien fuera del 
área que usted pueda notificar sobre su paradero, este 
familiarizado con el plan de evacuacion de la escula, 
y cualquier arreglos especiales para las personas 
desabilitadas, mayores, y personas muy jóvenes.

3.	Si usted esta desabilitado o no tiene transporte, haga los 
planes de evacuación imediatamente con los vecinos. 
El transporte público puede ser que no este disponible.

4.	Prepare su botiquin de primeros auxilios. Incluya los 
artículos esenciales tales como un radio portable con 
baterías adicionales, agua potable, linterna, pluma y 
papel, medicamentos, y un silbato.

5.	Esté preparado para evacuar por si solo inmediatamente. 
Elabore un plan de evacuacion a la casa de un amigo o 
de un pariente que viva en un nivel de tierra más alto y 
que este fuera de la zona de la inundación.

6.	Use su sentido común e intente permanecer tranquilo. 
¡Mantenganse asalvo y podra ayudar a otros!
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Why do I need to be prepared  
for catastrophic flooding from 
Arroyo Grande Creek?
While many families are familiar with minor flooding 
issues, most people do not know what to do in case a 
levee breaks. Heavy rainfall and excessive runoff could 
lead to catastrophic flooding in areas adjacent to the 
levee.
People who live or work in the portions of Arroyo 
Grande Valley and Oceano need to be prepared in the 
unlikely event of a failure of the Arroyo Grande Levee. 
Officials in San Luis Obispo County have developed this 
booklet that will help direct you safely should you be 
threatened by a flood.
A catastrophic flood is a serious life–threatening event. 
In the event that heavy rains cause the levee to fail, deep, 
fast–moving water could begin flooding parts of Oceano 
almost immediately. This is why you and your family 
need to be prepared to evacuate immediately if you are 
in the flood zone.  The map on the reverse side of this 
brochure indicates the approximate flood zone for a 100 
year storm event.

Is the Arroyo Grande Creek  
Levee safe?
The levee is considered to be safe during smaller rainfall 
events. However, due to excessive buildup of soils, 
vegetation, and other materials within the creek, during 
a large storm event it is possible that the levee could fail 
and cause flooding of areas within one quarter mile of 
the creek as indicated by the map on the reverse side of 
this brochure.

What is the Plan?
In the event of a potential levee failure and/or flooding, 
emergency personnel will evaluate the situation to 
determine the best course of action. If the order to 
evacuate is given, the emergency sirens could sound 
and  Public Works, law enforcement, and fire personnel 
will respond. Residents and visitors should go to the 
Oceano Community Building at 1425 19th Street. This 
is a temporary Area of Safe Refuge until the decision is 
made whether to allow re–entry or relocate evacuees to 
a designated shelter.

Important
Safety Information 
About Arroyo Grande Creek 
Flooding & Evacuation

Information Booklet from 
the Public Safety Agencies  
of the Five Cities Area and  

The County of San Luis Obispo

What should I do if the sirens 
sound and I need to evacuate?
If the sirens sound, immediately tune your radio to a 
local radio or television station for instructions. If the 
instructions are to evacuate, do so immediately. Do not 
expect that you will have more than 5 or 10 minutes to 
get to safety. Use the map inside this guide to plan your 
route NOW. Make sure your family knows where to 
go in the event of a catastrophic flood. This may mean 
seeking higher ground anywhere. For many residents in 
the flood zone it will be quicker and safer to evacuate a 
short distance on foot rather than by car. Take a prepared 
“Grab & Go” kit of essential supplies, if you have time. 
When in doubt, leave all possessions behind, because 
your life is more important.

Don’t Be Scared! Be Prepared! 
Learn the 6 Keys to Survival
1.	Be familiar with evacuation routes, and know how 

to find higher ground.
2.	Have a family plan that includes the name and 

telephone number of someone outside the area you 
can notify of your whereabouts, know school’s plans 
for evacuation, and any special arrangements for the 
disabled, elderly, and very young.

3.	If you are disabled or do not have transportation, 
make evacuation plans with neighbors now. Public 
transportation may not be available.

4.	Prepare your own “Grab & Go” kit now. Include 
essential items such as a portable radio with extra 
batteries, drinking water, flashlight, pen and paper, 
medications, and a whistle.

5.	Be prepared to self–evacuate immediately. Plan to 
evacuate to the house of a friend or relative who 
lives on higher ground outside the flood zone.

6.	Use common sense and try to stay calm..  
Stay safe and you can help others!

¿Porque necesito estar preparado para 
una inundacion catastrófica causada por 
el Rio de Arroyo Grande?
Mientras muchas familias estan familirizadas con 
inundaciónes de menor categoria, la mayoría de la gente no 
sabe qué hacer en caso de que un dique se rompa. Una extensa 
lluvia y grandes aguaseros podrían conducir a una inundacion 
catastrófica en áreas cercanas al dique.
Gente quién viva o trabaje en algunas areas de el Valle de 
Arroyo Grande y de Oceano necesitan estar preparados en 
el extraño y no tan probable caso de que el dique de Arroyo 
Grande no funcione come debido. Los funcionarios del 
condado de San Luis Obispo han desarrollado este libreto que 
les ayudará en direjirlos a un lugar seguro si una inundación 
le amenaza.
Una inundación catastrófica es un serio acontecimiento 
peligroso para su vida. En caso que las lluvias pesadas causen 
que el dique falle, agua profunda y rápida podría comenzar a 
inundar partes de Oceano inmediatamente. Esta es la razón 
por la cual usted y su familia necesitan estar preparados para 
evacuar inmediatamente si usted está en la zona de inundación.  
El mapa detras de este libreto indiqua approximadamente cual 
es la zona de inundacion para un evento de lluvia de 100 años.
¿Que tan seguro es el dique del Rio de Ar-
royo Grande?
El dique se considera ser seguro durante luvias leves. Sin 
embargo, debido a la acumulación excesiva de tierra, de 
vegetación, y de otros materiales dentro del rio, durante una 
fuerte tormenta es posible que el dique pueda fallar y causar 
inundaciones en áreas a un cuarto de milla del rio tal como 
esta indicado en el mapa detras de este libreto.
¿Cual es el Plan?
En caso de una posibilidad de que falle el dique o que 
hubiera una inundacion, el personal de emergencia evaluará 
la situación para determinar la mejor línea de conducta. 
Si se da la orden a evacuacion, las sirenas de emergencia 
puede que sonen y el personal asignado del departamento 
de Public Works, la autoridad, y los bomberos responderan. 
Los residentes y el publico en general necicitaran dirijirse a la 
siguente direccion - Oceano Community Building localizada 
en el 1425 de la calle 19, en la ciudad de Oceano. Ésta localidad 
servira temporalmente como Área de refugio seguro hasta que 
una decisión sea tomada y se les permite regresar o tranfirir a 
los evacuados a otro lugar.

¿Que necesito hacer si escucho el sonido 
de las sirenas y es necessario evacuar?
Si las sirenas suenan, inmediatamente programe su 
radio o televisor a una estacion local para escuchar 
las instrucciones. Si las instrucciones son de evacuar, 
entonces evacuen inmediatamente. No espere tener mas 
de 5 a 10 minutos en encontrar un lugar seguro. Utilice el 
mapa dentro de esta guía AHORA para planear su ruta. 
Asegurese de que su familia sepa adónde ir en caso de una 
inundación catastrófica. Esto puede significar dirijirse a 
cualquier lugar más alto. Para muchos residentes en la zona 
de la inundación será más rápido y más seguro evacuar 
una distancia corta a pie en ves que en coche. Si usted tiene 
tiempo, llevese consigo su botiquin de primeros auxilios. 
Cuando en duda, deje todas las posesiones detrás, porque 
su vida es más importante.
¡No Se Asuste!  ¡ Este Prepado! 
Aprenda las 6 llaves a la supervivencia
1.	 Esté famliarizado con las rutas de evacuación, y sepa 

encontrar un nivel de tierra más alto.
2.	 Tenga un plan dentro de su familia que incluya el 

nombre y el número de teléfono de alguien fuera del 
área que usted pueda notificar sobre su paradero, este 
familiarizado con el plan de evacuacion de la escula, 
y cualquier arreglos especiales para las personas 
desabilitadas, mayores, y personas muy jóvenes.

3.	 Si usted esta desabilitado o no tiene transporte, haga los 
planes de evacuación imediatamente con los vecinos. 
El transporte público puede ser que no este disponible.

4.	 Prepare su botiquin de primeros auxilios. Incluya los 
artículos esenciales tales como un radio portable con 
baterías adicionales, agua potable, linterna, pluma y 
papel, medicamentos, y un silbato.

5.	 Esté preparado para evacuar por si solo inmediatamente. 
Elabore un plan de evacuacion a la casa de un amigo o 
de un pariente que viva en un nivel de tierra más alto y 
que este fuera de la zona de la inundación.

6.	 Use su sentido común e intente permanecer tranquilo. 
¡Mantenganse asalvo y podra ayudar a otros!
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can notify of your whereabouts, know school’s plans 
for evacuation, and any special arrangements for the 
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3.	If you are disabled or do not have transportation, 
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transportation may not be available.
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medications, and a whistle.

5.	Be prepared to self–evacuate immediately. Plan to 
evacuate to the house of a friend or relative who 
lives on higher ground outside the flood zone.

6.	Use common sense and try to stay calm..  
Stay safe and you can help others!

¿Porque necesito estar preparado para 
una inundacion catastrófica causada por 
el Rio de Arroyo Grande?
Mientras muchas familias estan familirizadas con 
inundaciónes de menor categoria, la mayoría de la gente no 
sabe qué hacer en caso de que un dique se rompa. Una extensa 
lluvia y grandes aguaseros podrían conducir a una inundacion 
catastrófica en áreas cercanas al dique.
Gente quién viva o trabaje en algunas areas de el Valle de 
Arroyo Grande y de Oceano necesitan estar preparados en 
el extraño y no tan probable caso de que el dique de Arroyo 
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sound and I need to evacuate?
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go in the event of a catastrophic flood. This may mean 
seeking higher ground anywhere. For many residents in 
the flood zone it will be quicker and safer to evacuate a 
short distance on foot rather than by car. Take a prepared 
“Grab & Go” kit of essential supplies, if you have time. 
When in doubt, leave all possessions behind, because 
your life is more important.
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servira temporalmente como Área de refugio seguro hasta que 
una decisión sea tomada y se les permite regresar o tranfirir a 
los evacuados a otro lugar.

¿Que necesito hacer si escucho el sonido 
de las sirenas y es necessario evacuar?
Si las sirenas suenan, inmediatamente programe su 
radio o televisor a una estacion local para escuchar 
las instrucciones. Si las instrucciones son de evacuar, 
entonces evacuen inmediatamente. No espere tener mas 
de 5 a 10 minutos en encontrar un lugar seguro. Utilice el 
mapa dentro de esta guía AHORA para planear su ruta. 
Asegurese de que su familia sepa adónde ir en caso de una 
inundación catastrófica. Esto puede significar dirijirse a 
cualquier lugar más alto. Para muchos residentes en la zona 
de la inundación será más rápido y más seguro evacuar 
una distancia corta a pie en ves que en coche. Si usted tiene 
tiempo, llevese consigo su botiquin de primeros auxilios. 
Cuando en duda, deje todas las posesiones detrás, porque 
su vida es más importante.
¡No Se Asuste!  ¡ Este Prepado! 
Aprenda las 6 llaves a la supervivencia
1.	 Esté famliarizado con las rutas de evacuación, y sepa 

encontrar un nivel de tierra más alto.
2.	 Tenga un plan dentro de su familia que incluya el 

nombre y el número de teléfono de alguien fuera del 
área que usted pueda notificar sobre su paradero, este 
familiarizado con el plan de evacuacion de la escula, 
y cualquier arreglos especiales para las personas 
desabilitadas, mayores, y personas muy jóvenes.

3.	 Si usted esta desabilitado o no tiene transporte, haga los 
planes de evacuación imediatamente con los vecinos. 
El transporte público puede ser que no este disponible.

4.	 Prepare su botiquin de primeros auxilios. Incluya los 
artículos esenciales tales como un radio portable con 
baterías adicionales, agua potable, linterna, pluma y 
papel, medicamentos, y un silbato.

5.	 Esté preparado para evacuar por si solo inmediatamente. 
Elabore un plan de evacuacion a la casa de un amigo o 
de un pariente que viva en un nivel de tierra más alto y 
que este fuera de la zona de la inundación.

6.	 Use su sentido común e intente permanecer tranquilo. 
¡Mantenganse asalvo y podra ayudar a otros!

Información de Seguridad 
Importante sobre 

Inundacion y Evacuación 
del Rio de Arroyo Grande 

Official Notice From
:
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rroyo G
rande,  
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rover Beach, Pism

o Beach and the 
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unity Services D

istrict

Safety Inform
ation

For Arroyo Creek Levee, 

Flooding and Evacuation

Read this booklet now
!

Inform
ación de Seguridad

¡Lea este librete ahora!



Study this map now!
1.	 Identify your home and workplace on this map.

2.	 If your home or workplace is located in the 
flood zone, plan your evacuation route to higher 
ground now.

3.	 Stay off Highway 1 in the flood zone.

4.	 Do not attempt to cross any flood waters.

In Case of Emergency
If the sirens sound, immediately tune to a local radio or 
television station and follow the instructions. 
Do not go onto a roof to avoid the flood, you must 
leave the flood zone!

¡Estudie este mapa ahora!
1.	 Identifique su hogar y lugar de trabajo en  

este mapa.
2.	 Si su hogar o lugar de trabajo está situado en la zona 

de la inundación, planee su ruta de la evacuación a 
un nivel de tierra más alta ahora.

3.	 Permanezca fuera de la carretera 1 en la zona de la 
inundación.

4.	 No intente cruzar ninguna zona de inundación.
En Caso de Emergencia
Si las sirenas suenan, inmediatamente programe su 
radio o televisor a una estacion local para escuchar las 
instrucciones. 
No se dirija al techo de su casa para evitar la 
inundacion, ¡ usted debe salir de la zona de la 
inundación!

Area of Safe Refuge
Área de Refugio Seguro
Oceano Community Center 
1425 19th Street 
Oceano, California

Arroyo Grande Creek - Oceano, CA
Flood Evacuation Area

Based on FEMA Flood Zone “A” Designation

Flood Zone
Zona de InundaciÓn
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term community participation in defining future desired conditions for the 
creek and other watershed resources. 

Summary of Findings
Preliminary assessment of the creek for steelhead habitat as well as 
assessment of the geomorphic and hydrologic conditions of the creek indicate 
that:

��There was agreement between the Arroyo Grande Creek Steering 
Committee and the Technical Advisory Committee that Arroyo 
Grande Creek should be recognized as an anadromous, natural 
production steelhead stream. 

��In accordance with the accompanying Geomorphic and Hydrologic 
Assessment (Appendix B), the evolution of the creek corridor 
given human influences of increasing urbanization, Lopez Dam, 
and the flood control channel, along with the natural influences of 
underlying geology, is proceeding in such a way as to increase 
erosion along the banks of the creek, including head-cutting in the 
tributaries. Sediment is being deposited downstream, particularly 
in the Flood Control Channel. 

��Water quality regarding nutrients is generally good. Sediment, as a 
water quality issue, needs to be addressed by stabilizing banks, 
increasing flood plain potential and continuing to work with 
landowners to install sediment reduction best management 
practices.

��Flood protection for the lower creek within the Flood Control 
Channel needs to be addressed through watershed-wide solutions 
coordinated among landowners, agencies and organizations. 

��A comparison of historic versus present day available valley floor 
floodplain areas of Arroyo Grande Creek and its tributaries 
indicate that 15% of original floodplain area remains. 

Limiting factors for Arroyo Grande Creek watershed include increasing 
sedimentation, decreasing spawning gravel quality and quantity, fish passage 
barriers, decreased water quantity, and increased water temperature due to a 
lack of canopy. The relatively good water quality in the watershed should be 
protected, as it is less expensive and more efficient to protect a water body's 
health than to remediate it once it has been impaired. 

There is a considerable body of information regarding Arroyo Grande Creek. 
The culmination of several events are bringing to the forefront the need to 
address anew a coordinated management strategy for the watershed as the area 
continues to experience growth and land use changes.
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SECONDARY CHANNEL

SECONDARY CHANNEL
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FIGURE 10
Conceptual sediment and vegetation management plans for the Arroyo Grande Creek Channel.
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Preliminary Engineering Design Plans 
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